I. INTRODUCTION
A COMMONLY used method of generating low-correlation sequences is described below. Let , prime, and let be a fixed integer. Let denote the finite field of elements. Let be the collection of all polynomials over of degree . Let be a primitive element in . Let denote the collection of sequences where denotes the trace from . The sequences in all have period dividing . Let denote the subset of consisting of sequences of period . Two periodic sequences are said to be cyclically equivalent if one is a cyclic shift of the other. Let be partitioned into equivalence classes where all the sequences within an equivalence class are cyclically equivalent. Let be the subset of obtained by picking one representative from each equivalence class. Let denote the polynomials associated to the sequences in .
Let be a complex, primitive th root of unity. Then the correlation between the th and th sequences at shift is given by and may be regarded as an exponential sum [5] , [3] whose magnitude can be upper-bounded using the Weil-Carlitz-Uchiyama bound either or
For example, setting , , odd, in the method generates one instance of the well-known and optimal Gold sequence family. A generalization of this method to Galois rings generates the sequence families described in [4] .
One disadvantage of this method, however, is that the sequences produced by this method have short linear span. (The linear span of a periodic sequence is the length of a shortest linear feedback shift register that is capable of generating the sequence.) For example, in the case of the Gold sequence family of length , odd, the linear span is upper-bounded by . One method of increasing the linear span is to replace the polynomial by a rational function . The present paper takes this idea one step further first by working over an arbitrary function field (the above approach can be viewed as working on the rational function field) and second by constructing families of sequences in such a way that the period, the maximum correlation value, and the minimum linear span can all be related to the number of places of degree one (rational points) on an appropriately constructed Artin-Schreier extension of the underlying function field.
The use of function fields in sequence construction is not new (see [2] , [4] , [9] ) since the Weil-Carlitz-Uchiyma bound on exponential sums referred to above is itself based on an estimate of the number of places of degree one of an Artin-Schreier extension of the rational function field, i.e., the function field corresponding to the projective line.
Our approach makes it possible to design sequence families where the period is not necessarily of the commonly found form for some prime . The parameters of two example constructions arising from the method presented here appear in Table I .
In Table I , is an integer satisfying one of the following conditions:
1) is an odd integer between and ; 2) ; The next section of the paper presents some results on function fields that we will make use of. Section III presents the general construction. Sections IV and V present specific examples of this construction that relate to the rational and elliptic function fields, respectively.
II. SOME BACKGROUND ON FUNCTION FIELDS
We first fix some notation for this section. As in the previous section, is the power of a prime . 
Lemma 2.3: Let be a nondegenerate element of , then
is an irreducible polynomial of . Let be a root of , then is cyclic extension of degree over , and .
Remark 2.4:
If and are two roots of , then there exists an element such that . Hence, , i.e., the field is unique for any root of . We denote the field by .
The following lemma provides us with an estimate of the genus of such an Artin-Schreier extension.
Lemma 2.5: Let be a nondegenerate element of , then the genus of satisfies
where is the degree of the pole divisor of . Proof: A place of is ramified in only if is a pole of . If is ramified, then is totally ramified and the different exponent of is at most .
It follows from the Hurwtiz formula that (2) where is the set of all places of and is the different exponent of .
We have
Our result follows from the above inequality.
Next we look at the Hamming weight of trace vectors associated with nondegenerate elements and some rational places of . 
Hence, and . This contradicts (3).
An
-automorphism is an automorphism of keeping all elements of fixed. denotes the group of all -automorphisms of . The following results can be easily proved.
Lemma 2.9 (see [1] , [8] ): Let , , and , then 1)
is also a place of with ; 2) ;
3) if .
In this paper, we are interested only in the rational function field and the function fields of elliptic curves. The automorphisms of these two types of function fields will be discussed in Sections IV and V.
III. THE GENERAL CONSTRUCTION
From now on, we always assume that the characteristic of is equal to . We also fix some notation for this section. i.e.,
By the Hasse-Weil theorem, we have
By Lemma 2.5, we get (7) Combining (6) with (7) gives (8) Combining (5) with (8) 
V. EXAMPLE CONSTRUCTION OVER ELLIPTIC FUNCTION FIELDS
We assume that is even again in this section. First let us review some results on elliptic curves [1] , [6] , [7] . Let be the function field of an elliptic curve defined over with at least one rational place . Then all rational places of form a finite Abelian group. Let be the set of all rational places. We can take as the zero element of . The number of rational places of is always between and . Furthermore, for any , the number of places of degree is determined by the number of rational places. More precisely, suppose that has rational places, then the number of places of degree of is determined by where are two roots of the quadratic equation . In particular For a rational place , let denote the rational place where stands for the addition operation of the group .
Lemma 5.1 (see [1, pp. 194 and 195] ): Let be the function field of an elliptic curve with at least one rational place . Then for any rational place of , there exists a unique automorphism of such that for any place of degree , is a principal divisor. In particular, is the identity, and for all .
Remark 5.2:
All rational places of form a finite Abelian group that is isomorphic to the divisor class group of degree zero of . If we take as the zero element of the group and is a rational place, then An elliptic curve is called cyclic if the rational places of its function field form a cyclic group. [6, Theorem 3] We rewrite Theorem 5.5 into the following form by taking . 
Lemma 5.3 (see

